PURPOSE: A retrospective, 12-year review of neonatal necrotizing enterocolitis was undertaken at a county hospital, with emphasis on presentation signs and symptoms. METH-ODS: Eighty-two patients with presence of intramural air were included in the study. The following signs and symptoms were studied: evidence of respiratory distress, use of umbilical catheters, white blood cell count and temperature at presentation, time interval from birth to diagnosis and time interval from diagnosis to operative intervention, presence of intramural air, air in biliary tree or free air, changes in abdominal girth, and presence of occult or gross blood in stools. Comparison was done among infants who had surgical or medical treatment, premature and fttll-term infants, and infants who had neonatal necrotizing enterocolitis less than or more than 20 days after birth. RESULTS: Eleven patients had a fatal outcome, with an overall survival of 87 percent. Sixty-four patients were treated medically and 18 had operative treatment. Mortality of the surgically treated group was 44 percent. Neonates who had surgical intervention had a left shift of the white blood cell count more commonly present, and all had documented abdominal distention. There were 62 premature and 20 full-term neonates in the group. Full-term neonates developed neonatal necrotizing enterocolitis earlier after birth (5.3 days compared with 15.3 days in the premature neonate group). Full-term neonates had a better prognosis in our series. Presentation of symptoms more than 20 days after birth did not change outcome. CONCLUSION: Our results reflect the experience of a community-based hospital. Clinical acumen remains the cornerstone of diagnosis and management. [
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RESULTS
The study group consisted of 82 patients (47 (57 percent) male and 35 (43 percent) female neonates). Findings are presented in Table 1 .
Average age at birth was 33.5 (range, 24-42) gestational weeks.Interval from birth to diagnosis was 15.3 days (range, 12 hours-66 days). Catheterization of the umbilical artery was performed in 21 patients (26 percent) and of the umbilical vein in 8 patients (10 percent). Significant respiratory distress was present in 41 patients (50 percent), including respiratory distress syndrome, pneumonia, or other conditions necessitating mechanical ventilation.
Temperature on presentation averaged 98.6~ (range, 95.8-100.9~
No correlation was noted between hypothermia or hyperthermia and survival.
Information on the presence of abdominal distention was not recorded in six patients. Distention was recorded being present in 71 patients (87 percent); 5 NEONATAL NECROTIZING ENTEROCOLITIS 867 patients (6 percent) had no distention. Change in abdominal girth was recorded in 57 patients, with a range of 0 to 8 (average, 2.46) cm. Condition of stools was recorded in 79 patients. Blood was present in the stools of 70 patients (85 percent); 51 patients (62 percent) presented with grossly bloody stools, and 19 (23 percent) presented only with guiac-positive tests of stools. There were ten patients (12 percent) who had negative guiac tests and no gross blood in the stools. Two patient charts were missing information on condition of stools. Nineteen patients (23 percent) developed vomiting. Nasogastric tube was inserted early in 14 patients (17 percent) with finding of increased gastric residual, and 33 patients (40 percent) did not have increased gastric residual, despite some abdominal distention. Information on management of the upper gastrointestinal tract secretions was unavailable for 16 patients.
Intramural air (pneumatosis intestinalis) was Immunoglobulin M levels were measured in 58 of these neonates, with an average of 9.7 (normal range, 6.3-25) mg/dl, and 30 (52 percent) of these were below normal range. Total bilirubin averaged 8.6 mg/dl. There were 11 fatalities (13 percent) in the total group of neonates with necrotizing enterocolitis.
Eighteen patients (22 percent) of the total group diagnosed with neonatal necrotizing enterocolitis had surgical intervention, including ten males (56 percent) and eight females (44 percent). Average gestational age was 30.8 weeks. Average interval from birth to diagnosis was 19.8 days, and average interval from diagnosis to operative intervention was 9.5 days. Umbilical vein catheters were used in two patients (11 percent) , and umbilical artery catheters were used in ten patients (56 percent). Respiratory distress was present in 14 patients (78 percent). Temperature mean was 98.2~ Distention was noted in all eighteen patients. Blood was noted in the stools of 14 patients (78 percent), 12 patients had grossly bloody stools present (67 percent), and 2 patients had guiac-positive stools (11 percent). Information on vomiting was documented in 12 patients. Four patients had vomiting (22 percent) recorded, and eight patients had a nasogastric tube inserted on presentation of distention of the abdomen. White blood cell count was an average of 9.8 K/mm 3. Presence or absence of left shift was not available for two patients who had surgery. All but one patient had left shift on presentation of neonatal necrotizing enterocolitis. Eight patients died, causing an operative mortality rate of 44 percent.
Twenty infants in the study were full-term (24 percent); their findings are tabulated in Table 2 . None required surgical intervention, and there was only one fatality (5 percent) in the group. Thirteen patients were males (65 percent), and six were females (35 percent). Full-term neonates presented earlier with ETAL Dis Colon Rectum, August 1995 symptoms at an average of 5.3 days of age (range, 1-12 days), compared with 18.4 days for the sixty-two patients who were premature.
Twenty-two patients (27 percent) who had neonatal necrotizing enterocolitis more than 20 days after birth were reviewed; their results are tabulated in Table 3 . Range of presentation was 21 to 66 days. There were three fatalities resulting in a 14 percent mortality rate. Seventeen (77 percent) of these patients had respiratory distress, compared with 24 (40 percent) patients who presented before 20 days after birth. They also had a higher incidence of umbilical arterial catheterization (11 patients (50 percent)) and were more likely to have surgical treatment (8 patients (36 percent)).
DISCUSSION
Neonatal necrotizing enterocolitis remains the leading pathologic cause of acute abdominal disease in the newborn. Although the term "necrotizing" implies a pathologic diagnosis of a surgical specimen, many neonates never undergo surgical exploration. Pneumatosis cystoides intestinalis was first described in a cadaver dissected by DuVernoi 1 in 1730. According to KOSS 2 the term itself was coined by Meyel ~ in 1825, and the first accurate histologic diagnosis is attributed to Bang 4 in 1876. In 1904 Maas 5 first made the diagnosis at autopsy in an infant. With the advent of roentgenograms, Berglund 6 made the first non-operative antemortem diagnosis of pneumatosis cystoides intestinalis in 1939. We used this finding as criteria in accepting the diagnosis of neonatal necrotizing enterocolitis because a pathologic tissue examination was not available in the patients who did not require operative intervention. Pneumatosis cystoides intestinalis is considered by many authors 7 as a pathognomonic feature. Some authors 8 reported diagnosis of neonatal necrotizing enterocolitis by histologic evaluation, without the assistance of roentgenograms. It should be emphasized that neonatal necrotizing enterocolitis may still be diagnosed in the absence of pneumatosis cystoides intestinalis in some patients. Kliegman and Fanaroffa s reported that, of 136 patients with strictly documented neonatal necrotizing enterocolitis with histopathologic examination at the time of laprarotomy or autopsy, 19 (14 percent) never demonstrated intramural gas.
Pneumatosis intestinalis may also be present in other miscellaneous conditions, including Hirschsprung's disease. Some authors 9 define neonatal ne- 
Comparison of Nonoperative and Operative Groups
Comparison of nonoperative (64 neonates) and operative (18 neonates) groups showed significant differences in average gestational week at birth, umbilical artery catheterization, respiratory distress, presence of left shift at the time of diagnosis, average length of hospital stay, and mortality (Table 1) . Presence of these differences between groups may reflect only more severe disease of neonates who required operative treatment. Greater prematurity may indicate that some or all findings may be effects rather than etiologic factors. Our data cannot prove these as etiologic factors or support these factors as indications for operative intervention. Continued interest has been focused on etiology of neonatal necrotizing enterocolitis. Multifactorial causes such as ischemia and bacterial overgrowth have been proposed; another important factor may be lack of mucosal protection. Bell et al. n showed significantly greater initial serum immunoglobulin (Ig)A but no significant differences in serum IgM or IgG between patients with neonatal necrotizing enterocolitis and control neonates. Increase of IgM noted after presentation of neonatal necrotizing enterocolitis was consistent with rising IgM, previously associated with infections in the neonate.
Indications for operative intervention have varied KABEER ET AL We specifically looked at correlation of presence of left shift in the white blood cell count and the need for operative intervention. A total of 30 patients were noted to have a left shift (37 percent). In the operative group 15 patients had a left shift (83 percent), and 2 patients did not have results documented. Only one patient (5 percent) who required operative intervention did not have left shift at presentation. Therefore, this measurable nonobserverrelated value has a low sensitivity but a high specificity. We conclude that the need for surgical intervention is rare in patients without left shift present in the white blood cell count, although it is a poor indicator for need of surgery because it may not be present in advanced neonatal necrotizing enterocolitis.
Abdominal distention was noted in 53 (83 percent) neonates treated conservatively but in all 18 (100 percent) who had surgical management. Presence of gross or trace of blood in the stools, vomiting, or the wide range of abdominal girth change in the two groups was similar.
Free air was a common indication for operative intervention; 12 (67 percent) patients in the operative group had free air present. The remaining six patients (33 percent) developed sepsis and acidosis, leading to operative intervention.
Portal gas was present in our study in only three patients (4 percent), which is less than previously reported in several large series. Kosloske 13 reported a 25 percent incidence of portal air, Cikrit et al. 14 reported an incidence of 30 percent, and Kennedy and colleagues 15 reported an incidence of 22 percent. Two of three patients with portal air present were surgically explored; the third patient had a minimally Vol. 38, No. 8 distended abdomen and was treated medically, with resolution of the disease.
There were 11 fatalities in our series; overall survival was 87 percent. Recent studies report an overall survival of 72.5 percent, v Survival in infants requiring operative therapy was 56 percent in our study group. Survival after surgery has been reported to be between 50 and 70 percent,16 although in recent reviews some authors have reported higher survival rate: Ricketts v reported a survival rate of 82 percent for patients who had definitive surgical treatment performed, and Jackman et al. iv reported a 23 percent mortality rate in a six-year review of 74 neonates who had operative intervention. Our higher mortality of patients who required operative treatment may reflect a more aggressive medical management, with later surgical intervention causing a selection bias in favor of neonates with more severe disease in our operative group. The most important determinant of survival appears to be the extent of bowel involvement. Ross et aI. 12 showed that, in a series of 111 patients who had surgical intervention for neonatal necrotizing enterocolitis, of 95 patients with localized disease 85 (89.5 percent) survived, but of 16 patients with diffuse disease none survived.
Comparison of Premature to Full-Term Neonates
Neonatal necrotizing enterocolitis is known to occur much less frequently in full-term than premature neonates. Recently some studies have suggested that neonatal necrotizing enterocolitis behaves differently in full-term neonates compared with premature neonates. Andrews and colleagues a8 reported that this subgroup had earlier onset of disease, with 50 percent presenting in the first 48 hours and 90 percent presenting in the first four days after birth.
We had 20 neonates who were full-term, defined as 38 gestational weeks or more at birth. Our results show the same trend with full-term infants diagnosed earlier at an average of 5.3 days vs. the whole group average of 15.3 days of age. Full-term neonates fared well with none requiring operative treatment and only one who had a fatal outcome (5 percent). Wiswell et al) 9 reviewed a series of 43 full-term neonates who developed neonatal necrotizing enterocolitis and found that the median age at onset of symptoms was two days after birth and that 18 developed neonatal necrotizing enterocolitis on the first day of life. Mortality was 4.7 percent in their series.
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Disease Presentation Before or After 20 Days of Life Pokomy et al. 2~ found that infants who developed neonatal necrotizing enterocolitis after 30 days of age had more extensive disease and a less favorable prognosis. We looked at patients who had presentation 20 days or more after birth and found survival was the same as for the whole group. There were three fatalities in this group (14 percen0 who presented at 21, 27, and 31 days of age. Analysis of patients who presented more than 30 days after birth did not change these results.
CONCLUSIONS
Our results reflect the experience of a communitybased hospital. No specific marker for development of neonatal necrotizing enterocolitis or need for operative intervention exists to date. Clinical acumen remains the cornerstone of management.
